Executive function and the pragmatics of language in children with varying levels of inattention, hyperactivity, and impulsivity by Wales, Sid
 
 
Running Head: ROLE OF EXECUTIVE FUNCTIONING IN ATTENTION DEFICIT 
HYPERACTIVY DISORDER (ADHD) AND PRAGMATIC LANGUAGE 
 
Executive function and the pragmatics of language in children with varying levels of inattention, 








A thesis submitted for the degree of 
Masters of Science (Psychology) 











Firstly, I would like to thank my supervisor Dione Healy and co-supervisor Mele Taumoepeau for their 
tireless support and invaluable advice, without which, this project would not have been possible. To my 
fellow lab members, especially Alannah Corson Keogh, Liv Galloway, Natasha Roughan, Ella Hall, Jess 
Ryan, and Andre Mason, for all their help in undertaking this project in its immensity, it could not have 
been done without them. Finally, to my Mother Sue, my partner Connie, and my Father Dave, for their 



















ADHD is a common disorder that develops in childhood. Beyond the diagnostic criteria, ADHD can lead 
to deficits in several functional domains, including executive functioning and pragmatic language ability. 
There has been little research into how executive functioning and pragmatic language ability are related 
and how that relationship is affected in an ADHD population. Past literature has drawn connections 
between these aspects individually but not extensively in a single model. There is debate about which 
executive functions play the most prominent role in one’s pragmatic language ability; higher-order or 
lower-order. The current study aimed to investigate whether executive functioning deficits explained 
the deficits in pragmatic language ability commonly seen in children with ADHD. Participants were 106 
children aged between 7 and 12 years old. Executive functioning and ADHD symptom severity scores 
were obtained using standardised measures, and pragmatic language ability was assessed by applying a 
specifically tailored scoring protocol to 15-minute conversations between the child and a caregiver. 
Initial results revealed some inconsistencies with past literature with ADHD symptom severity showing 
no association with pragmatic language ability. However, there was a mediation effect of working 
memory on the relationship between ADHD symptom severity and pragmatic language ability, partially 
supporting the initial hypothesis. The findings are discussed regarding their implications in a clinical 
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Executive function and the pragmatics of language in children with varying levels of inattention, 
hyperactivity, and impulsivity 
 Where would we be without the ability to speak to one another? The use of language 
throughout humanity's history has been one of the most influential factors in developing social skills, 
relationships, cognitive skills, and society as we know it (Mithen, 2005). Not only does language allow 
people to express their ideas, emotions, and opinions, but it is the most effective means of sharing 
information and knowledge so that others can learn, grow, and develop. A purely evolutionary point of 
view can explain this importance; language use has been selected for in Homo sapiens due to the 
significant advantages it has over other means of communication, such as the courting or aggressive 
displays seen in some species of birds, pheromones of insects, or facial expression use of other primates. 
Such advantages include conveying abstract information, making plans, function as part of a team, and 
exchanging information and ideas with one another. 
 As such, any clinical population with deficits in language ability is at risk of impaired social skills, 
relationships, and cognitive skills. One such clinical population which commonly displays deficits in 
language ability is children diagnosed with Attention Deficit Hyperactivity Disorder. 
ADHD 
 Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder characterised 
by a persistent pattern of developmentally inappropriate inattention and/or hyperactivity-impulsivity 
(APA, 2013). Symptoms must be present for at least six months, cause recognisable impairment in two 
or more settings (such as at home and school), and appear before the child is twelve years old to meet 
the diagnostic criteria as outlined in the Diagnostic and Statistical Manual of Mental Disorders (5 th 








 The DSM-5 classification of ADHD describes three possible subtypes of ADHD depending on the 
presentation of symptoms the child may be experiencing. These subtypes are predominantly inattentive, 
predominantly hyperactive-impulsive, and combined type. A child diagnosed with the predominantly 
inattentive subtype will experience significant difficulty maintaining focus on stimuli, high distractibility, 
weak perseverance at challenging tasks, and disorganisation (APA, 2013). In contrast, a child diagnosed 
with the predominantly hyperactive subtype will experience restlessness, developmentally 
inappropriate levels of increased activity, and difficulty inhibiting inappropriate behaviours or responses 
(APA, 2013). Finally, a child diagnosed with the combined subtype of ADHD will experience symptoms 
from both the inattentive and hyperactive-impulsive subtypes.  
ADHD is a relatively common disorder affecting about 6-7% of children if using the DSM-5 
guidelines for diagnosis (Willcutt, 2012). Of note, ADHD is diagnosed in males at a rate about three times 
as often as females (Emond, Joyal, & Poissant, 2009). Further epidemiological studies have described 
low socio-economic status and young age as associated with a higher prevalence of the disorder (Doyle, 
2004). ADHD is also highly co-morbid with other psychiatric disorders. These include conduct disorder, 
oppositional defiant disorder, anxiety, depression, learning disorders, and substance use disorders (APA, 
2013). 
Children diagnosed with ADHD experience a wide range of impairments when compared to 
typically developing children. These impairments are present in social, academic, emotional, and 
behavioural functioning (Barkley, 2003). One such area of impairment is in the child’s language ability 
specifically, pragmatic language ability. This area will be the focus of the current thesis.  
Pragmatic language 
 
 We can break the English language into three distinct but interrelated components: content, 
form, and use (Bloom & Lahey, 1978). Content refers to the ideas and themes encoded within any 
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utterance such as states, events, actions, objects, and the relations between these. Form encompasses 
the structure and shape of an utterance and includes aspects such as morphology, syntax, and 
phonology. Finally, use or the pragmatics of language in general terms refers to the function (the 
reasons why one produces a particular utterance), production (conversational aspects as to how to 
produce an utterance), and context (how utterances may mean different things depending on their use 
in different contexts, and the participants in the dialogue) of an utterance (Verschueren, 2005). 
Developmentally, pragmatic language skills allow an individual to succeed socially and maintain positive 
interpersonal relationships. Pragmatic language skills provide one with the ability to “read” social 
interactions and respond appropriately and in a manner which, based on past experiences, is most likely 
to improve the social relationship with the conversation partner. Therefore, deficits in pragmatic 
language can significantly impact one’s social functioning and ability to create and maintain meaningful 
interpersonal relationships (Fujiki, Brinton, & Todd, 1996). For example, if one was unable to use 
pragmatic language skills to convey covert information, maintain a coherent discourse, or pick up on 
subtleties, sarcasm, or other indirect speech acts, then the conversation would soon break down or at 
the very least, lack substance required to maintain and improve social interactions.  
We can see the origins of pragmatic development in children as young as three months old 
(Bruner, 1983). Children of this age display the concept of Format. Format is a pattern of interaction 
between the child and an adult where the child learns to use linguistic tools to communicate (for 
example, playing peekaboo; Bara, Bosco, & Bucciarelli, 1999). Pragmatic competence is always 
developed before linguistic competence as children can communicate a great deal before gaining the 
ability to speak (Zinober & Martlew, 1985). This competence is vital as it allows children to convey some 
information before they have the physical ability to speak.  
Furthermore, Shatz (1978) found that children aged between 19-28 months were able to 
correctly understand indirect requests such as "can you shut the door" suggesting that children map the 
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language they hear onto simple actions and objects at a very young age. Reeder (1980) found that 
children aged between 30-36 months were able to comprehend that utterances like "I want you to do 
that" and "would you mind doing that?" mean the same thing/have the same illocutionary force (the 
speaker's intention in producing that utterance). By the age of 30 months, children were producing 
indirect speech acts (Becker, 1990) and by the age of 30-36 months, they could understand conventional 
indirect speech acts ("would you like to sit down") but struggled to understand nonconventional indirect 
speech acts (responding to the question "do you want to play outside?" with "it's raining").  
Pragmatic language development can, however, be impaired. Problems include any disruption 
within a social interaction that is not explicitly related to language's structural aspects (Camarata & 
Gibson, 1999). Commonly, pragmatic language problems arise in two broad categories: 1) Defective 
conversation skills and structure; 2) Neglect of conversational implicature and violations of Grice's 
maxims which refers to the assumed quantity, quality, relation, and manner of utterances. 
The former involves social conventions of conversations such as appropriate speech acts, topic 
selection and maintenance, turn-taking, lexical selection, stylistic variations, intelligibility and prosodics, 
and kinesics and proxemics (Prutting & Kirchner, 1987). These make up what Prutting and Kirchner 
(1987) describe as the pragmatic protocol, which aids assessment of these aspects of pragmatic 
language. These conversational skills are an essential part of social interaction as when following social 
conventions, a free-flowing efficient dialogue can occur. However, if one were to break these 
conventions, then the dialogue would soon break down before conveying the desired information. For 
example, if one were attempting to have a conversation with someone who did not follow the social 
convention of turn-taking, then interruptions or non-responses would occur, making the desired 
purpose of the conversation very difficult and inefficient to achieve (Prutting & Kirchner, 1987).  
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The second category encompasses conversational implicature and Paul Grice's maxims related 
to this. Conversational implicature is most widely accepted to be part of what is known as the 
cooperative principle. This principle covers the socially normalised rules which people follow when 
interacting with each other. The most prominent theory within the cooperative principle is Paul Grice's 
theory of conversational implicature. This theory contains four maxims which are assumed when 
listening to an utterance. These maxims are quantity (relating to how much information to convey), 
quality (relating to how truthful the utterance is), relation (the relevance of the utterance), and manner 
(the clarity of the utterance). If one breaks these maxims, and yet the listener still believes  the speaker is 
following the cooperative principle, other meanings implied by the speaker are searched for (Grice, 
1975). The more broken maxims, the more significant the effect is. Impairments in this area of 
pragmatic language can result in miscommunication or literal/concrete thinking. For example, given the 
following dialogue between Bob and Mary:  
Bob: “where do you live?” 
Mary: “I live on the moon.”  
If Bob were to recognise the breaking of one of the maxims by Mary (in this case the maxim of 
quality/truthfulness), they would understand that the response was sarcastic and may ask a follow-up 
question to get the truth. However, if the broken maxim is not detected, they may take the response “I 
live on the moon” literally, which would likely evoke much different follow-up questions.  
While a typically developing child will generally develop pragmatic skills at an early age, deficits 
in pragmatic abilities may arise. As mentioned above, pragmatic deficits present in several forms. In the 
case of conversational pragmatics, deficits manifest as any behaviour or lack of behaviour that would 
penalise a conversational interaction (Prutting & Kirchner, 1987). For example, these deficits would 
include interruptions, non-fluency, and fidgeting if these factors harmed a conversation's quality or 
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cohesiveness. Deficits in pragmatics defined by conversational implicature present as the non-detection 
of violations in Gricean maxims. If one was to violate Grice’s maxims during a conversation, the 
conversation partner with pragmatic deficits might fail to detect these violations and therefore miss any 
implicated meanings of the utterance. For example, if one were to observe a dialogue between two 
people which goes as follows: “how would you like your tea?” – “in a cup”, a person with intact 
pragmatic ability would be able to detect that the response violates Grice’s maxim of quantity (being 
informative) and would then search for another answer. One with deficits in pragmatic ability may not 
recognise the violation of the maxim and therefore fail to search for more information (Surian, Baron-
Cohen, & Ven der Lely, 1996).  Both forms of pragmatic deficits can have adverse effects on one’s social 
interactions with others, disturbing the flow of conversation or missing critical information.  
Pragmatic Language and ADHD 
 
Often, pragmatic language deficits occur within clinical populations such as children with 
Autism, deaf, right-hemisphere damage, and frontal lobe damage. It is also widely established that 
children with ADHD display deficits in the pragmatics of language (for an extensive review see Green, 
Johnson, & Bretherton, 2014). Children with ADHD display pragmatic language problems, both in 
conversation skills (Green et al. 2014), and detection of violations of the Gricean Maxims (Milch-Reich, 
Campbell, Pelham, Connelly, & Geva, 1999; Surian, Baron-Cohen, & Van der Lely, 1996). In a review of 
31 studies (13 questionnaire-based, nine observationally-based, and nine experimentally based) from 
1979-2014 investigating the relationship between pragmatic language problems and ADHD by Green et 
al. (2014), four common problem themes emerged: 1) excessive talking; 2) difficulty producing 
organised, fluent, coherent and specific speech acts; 3) difficulty adopting appropriate speaker and 
listener roles; 4) difficulty with higher-level comprehension of inferences and story elements.  
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In terms of language deficits, children with ADHD almost exclusively display deficits in pragmatic 
language. Geurts and Embrechts (2008) compared language profiles measured by the Children's 
Communication Checklist-2 (CCC-2), of children with diagnoses of ASD, ADHD, and typically developing 
children. The CCC-2  is a parental rating scale containing 70 items assessing ten aspects of language: 
Four assess aspects of the pragmatic use of language (Inappropriate initiation, stereotyped language, 
use of context, and non-verbal communication), four assess structural aspects of language use (speech, 
syntax, semantics, and coherence), and two assess non-language domains specifically to measure any 
autistic related behaviours which are not necessarily related to communication (Social interactions and 
Interests). The results indicated that children with ADHD showed significant deficiencies compared to 
typically developing children in all pragmatic language aspects but not in the other aspects of language 
measured (Bishop, 2003). 
Likely, these pragmatic language difficulties link with problems with social functioning and 
academic achievement. For example, Fujiki, Brinton, and Todd (1996) found that individuals with specific 
language impairment (including impaired language pragmatics) showed more inadequate social skills 
and fewer peer relationships than matched classmates. Leonard, Milich, and Lorch (2011) found that 
pragmatic language difficulties fully mediated the relationship between hyperactivity and social 
problems in children with ADHD and, that pragmatic language problems partially mediated the 
relationship between inattention and social skills problems. Furthermore, Landau and Milich (1988) 
concluded that poor communication ability of children with ADHD was associated with their peers 
avoiding interacting with them socially.  
While it is widely established that children with ADHD have pragmatic language deficits, there is 
very little research into the mechanisms within ADHD populations that drive these deficits. Although 
there are a few theories on the matter (Barkley, 1997; Cohen et al. 2000; Bishop & Leonard, 2000), these 
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are yet to be empirically tested with the detail necessary to draw meaningful conclusions about why 
children with ADHD experience deficits in pragmatic language.  
Most children with ADHD ultimately learn semantic and grammatical skills comparable to 
typically developing children. They still, however, display deficits in pragmatic language (Martin & 
McDonald, 2003). This deficit is potentially due to overt ADHD characteristics leading to direct 
disruptions in pragmatic language use. For example, inattentive behaviours may interfere with many 
aspects of conversational pragmatics, especially verbal aspects. Inattention can affect these verbal 
aspects such as topic maintenance and change (the child may lose track of the current conversational 
topic, or inappropriately begin a new one), turn-taking responses and repairs (the child may neglect to 
respond), pause time (maybe of inappropriate length), and other conversational components. Non-
verbal aspects such as facial expression and eye gaze (both production and reception) may also be 
negatively affected by inattention. 
Difficulties involving hyperactive/impulsive characteristics may also lead to disruptions in 
conversational pragmatics. Fidgeting, moving around the room, excessive talking, interruptions and 
other hyperactive/impulsive behaviours commonly seen in children with ADHD may affect the child's 
pragmatic conversational language as judged by the pragmatic protocol (Prutting & Kirchner, 1987). It is 
important to discern which characteristics of ADHD specifically relate to pragmatic deficits so that 
targeted interventions can be designed specifically to improve pragmatic language skills in children with 
ADHD. 
Executive Functions  
 While the overt characteristics of ADHD may explain the pragmatic deficits seen in ADHD 
population, covert characteristics are equally likely. One such covert characteristic of ADHD is executive 
dysfunction. Executive dysfunction is a common factor among children with ADHD and those with 
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pragmatic ability deficits (Barkley, 1997; Castellanos & Tannock, 2002; Willcutt, Doyle, Nigg, Faraone, & 
Pennington, 2005; Schoemaker et al. 2011). 
Executive functions classify into two levels of cognitive processes: lower-level executive 
functions, and higher-level executive functions. Within the lower-level are cognitive processes such as 
inhibitory control, working memory, and cognitive set-shifting, while the higher-level contains processes 
such as planning and goal formation. All executive functions contribute and drive goal-directed 
behaviours (Jurado & Rosselli, 2007). Evolutionarily the purpose of executive functions is fundamentally 
social. People must track previously held reciprocal social exchanges and prepare for future ones to 
thrive in the highly interaction-based human society. Executive functions are essential to this. (Antshel, 
Hier, & Barkley, 2014) 
 There is evidence to support the relationship between executive dysfunctions and impaired 
pragmatic language ability. However, the direction of the association is unclear (Channon & Watts, 
2003; Perkins, 1998; Martin & McDonald, 2003). Channon and Watts (2003) investigated pragmatic 
language abilities in individuals suffering from executive dysfunction following head injuries. They found 
that these individuals performed more poorly in assessments measuring both conversational and 
implicative pragmatic language abilities. Notably, inhibitory processes showed the highest association 
with pragmatic language ability. They suggested a possible explanation for this to be that impaired 
inhibitory control may lead to a reduced appreciation of inferential statements due to difficulties in 
suppressing more readily available, concrete, literal meanings. For example, given the statement "It is 
hot in here", one could interpret this as an indirect inferential request for a window to be opened, 
however, if one has impaired ability to inhibit more commonly used concrete and literal meanings, they 
may interpret the statement as a literal exclamation. They also suggest that impaired inhibitory control 
may lead to impaired conversational pragmatic language ability as they could lead to impaired ability to 
inhibit factors such as irrelevant or impolite remarks. 
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Further investigations into patients with traumatic brain injuries (TBI) have supported this 
proposed link between executive dysfunction and pragmatic impairment. Douglas (2010) found in a 
sample population of patients following a TBI, significant associations between executive dysfunction 
and pragmatic communication difficulties. He concluded that executive functions such as self-regulation, 
allocation of attention, planning, and task management are essential for efficient word retrieval and 
verbal fluency skills, which are essential to maintaining a pragmatically appropriate discourse. Likewise, 
Snow, Douglas, and Ponsford (1998) found a significant correlation between TBI patients’ performance 
on a task designed to assess verbal fluency (FAS Test; Spreen & Benton, 1977) and the number of 
discourse errors as assessed by a modified clinical discourse analysis (Snow, Douglas, & Ponsford, 1997). 
This correlation suggests that executive functioning, such as verbal fluency can significantly influence 
one’s conversational pragmatic ability. 
Martin and McDonald (2003) attempt to explain this relationship by suggesting that impaired 
planning and self-regulation may lead to difficulties maintaining a conventional structure of discourse, 
or, that impaired inhibitory control may decrease one's ability to use indirect or subtle language. Perkins 
(1998) suggested that because conversations contain 'rules' within the specific context that the 
conversation is occurring, an intact executive function system must engage in motivated, adaptive, and 
effective communication.   
However, there is also evidence which suggests that executive functioning is not associated with 
pragmatic language ability. Champagne-Lavau and Stip (2010) investigated the relationship between 
executive functioning and pragmatic language ability in patients with schizophrenia. They hypothesised 
that because the executive function system coordinates behaviour and enables one to use their 
cognitive abilities in different situations flexibly, then it is likely that impairments in these processes 
would also impair one’s ability to follow “rules” of a conversation. Therefore, they suggested that an 
intact EF system was required to engage in motivated, adaptive, and effective communication. However, 
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in their study investigating 20 people with schizophrenia compared to 20 matched controls, they found 
that while pragmatic impairments co-occurred with executive dysfunction, covariate analysis revealed 
that cognitive flexibility was not correlated with pragmatic deficits. 
Furthermore, Martin and McDonald (2005) also found no significant association between 
executive functioning and pragmatic language ability in a TBI population. Notably, both Martin and 
McDonald (2005) and Champagne-Lavau and Stip (2010), only investigated conversational implicature 
and irony comprehension aspects of pragmatic language, not conversation skills. As such, the evidence 
appears to suggest that executive function is associated with conversational pragmatics only and not 
implicative pragmatics. 
It is well established that children with ADHD often display deficits in executive functioning 
(Schoemaker et al., 2012; Nigg, 2001), most notably in inhibition and self-regulation. Many researchers 
suggest that the symptoms commonly seen in children with ADHD arise from primary deficits in an 
executive function domain (Barkley, 1997; Castellanos & Tannock, 2002). A meta-analysis analysed 83 
studies that looked at executive functioning in children with ADHD, and the results indicated that 
children with ADHD performed more poorly on all executive function measures  than typically developing 
controls. The most significant difference was in inhibition, working memory, and planning (Willcutt, 
Doyle, Nigg, Faraone, & Pennington, 2005). As these deficits are well established in the ADHD 
population, these deficits may be the driving mechanism behind other known deficits in ADHD, namely 
pragmatic language.    
Theories 
Several theories attempt to explain how different executive dysfunctions may lead to pragmatic 
deficits in children with ADHD (Martin & McDonald, 2003). 
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Firstly, albeit not explicitly relating to dysfunction within an ADHD population, The Executive 
Dysfunction Theory (EDT) of pragmatic language deficits suggests that pragmatic difficulties result from 
dysfunctions in the frontal lobe related to executive functions (Martin & McDonald, 2003). There are 
two possible mechanisms of executive dysfunction to this hypothesis. Firstly, planning and self-
monitoring problems may lead to difficulties in maintaining an appropriate discourse with a 
conversation partner. Secondly, problems relating to inhibitory control may reduce one's ability to 
inhibit inappropriate actions, also resulting in impaired conversational pragmatics (McDonald & Pearce, 
1996, 1998). Evidence from studies involving individuals who have suffered traumatic brain injuries (TBI) 
in the frontal region, resulting in executive dysfunction correlating with pragmatic language deficits 
support this theory (McDonald & van Sommers, 1993). As this theory identifies multiple avenues of 
executive dysfunction, it accounts for the variability in pragmatic deficits seen across individuals by 
providing clear links between types of cognitive impairment and pragmatic difficulties (Martin & 
McDonald, 2003). Pitfalls identified with the EDT include the fact that individuals with pragmatic deficits, 
only displayed impaired social inferences, whereas the EDT would suggest that all inferential ability 
would be affected. There is also evidence from studies investigating executive functions and pragmatic 
language ability in individuals with right-hemisphere damage which does not support the hypothesis 
(Martin & McDonald, 2003). As there is little empirical evidence separating the two possible executive 
dysfunction mechanisms leading to impaired conversational pragmatic language, Martin and McDonald 


















Figure 1. Two possible mechanisms of the EDT 
Adding to this theory, Barkley (1997) applies similar reasoning but within an ADHD population. 
In the Unifying Theory of ADHD, Barkley (1997) suggests that a deficit in self-regulation (the ability to 
listen to inner speech and follow previously learned rules) is the primary deficit of ADHD. All other 
impairments, including pragmatic deficits, result from this. Barkley's (1997) model of ADHD attributes 
behavioural inhibition to governing self-regulation among other executive functions, which help govern 
motor control, fluency, and syntax. This model can also be used to explain the pragmatic difficulties seen 
in ADHD. As inhibitory control directly influences self-regulation (Antshel, Hier, & Barkley, 2014; 
Anzman-Frasca, Francis, & Birch, 2015), Barkley’s theory aligns with the second possible mechanism of 
the EDT. Deficits in inhibitory control produce deficits in self-regulation, leading to deficits in pragmatic 
language ability. Barkley (2005) further develops this theory by suggesting that deficits in behavioural 
inhibition lead to deficits in four executive functions. These are non-verbal working memory (self-
directed sensing), verbal working memory (self-directed speech), self-regulation (self-directed 
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Figure 2. Two possible mechanisms of the EDT with Barkley’s self-regulation hypothesis included. 
While Barkley (2005) introduced the possibility that impaired behavioural inhibition could lead 
to impaired verbal and non-verbal working memory, Cohen et al. (2000) suggested that problems with 
the executive function of working memory may be the core deficit of ADHD, which leads to other 
deficits, including impaired pragmatic language ability. Upon investigation, children with language 
problems had more problems with working memory regardless of psychiatric diagnosis. These working 
memory deficits were more closely associated with language impairment than with ADHD. Similarly, 
working memory deficit has been used to explain impaired multi-syllable discrimination in children with 
ADHD (Norrelgen, Lacerda, & Forssberg, 1999; Bruce, Thernlund, & Nettelbladt, 2006).  
Contrary to this theory, Freed, Lockton, and Adams (2012) investigated the working memory 
ability of children with diagnoses of Pragmatic Language Impairment. They found no significant 
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Figure 3. Two possible mechanisms of the EDT with Barkley’s self-regulation hypothesis and working 
memory component included. 
By investigating these theories concurrently, we will determine which specific executive 
functions have the most significant influence on pragmatic language ability. 
Conclusions 
As it stands, there is no conclusive empirical evidence for a mechanism explaining the impaired 
pragmatic language seen in children with ADHD. To date, the most likely explanations suggest that 
executive dysfunction in ADHD populations, mediate that relationship between ADHD and impaired 
pragmatic language. Evidence for this comes from studies investigating the role of executive functions in 
the pragmatic language abilities in other clinical populations such as those with traumatic brain injuries 
(Channon & Watts, 2003; Douglas, 2010; Snow et al., 1998).  Furthermore, which executive functions 
play the most significant role in pragmatic language ability also remains unclear. There is evidence to 
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Snow et al. 1998) and lower-level executive functions (such as Inhibitory control and working memory; 
Channon & Watts, 2003; Douglas 2010). While impairment in these executive functions (both higher and 
lower-level) have been linked to ADHD (Barkley, 1997; Castellanos & Tannock, 2002; Willcutt, Doyle, 
Nigg, Faraone, & Pennington, 2005; Schoemaker et al. 2011) and impaired pragmatics individually, there 
is a lack of empirical evidence combining all components. To better understand the roles executive 
functions play in the pragmatic language ability of children with ADHD, further research is required. 
This investigation could lead to not just a greater understanding about the nature of ADHD and 
pragmatic language, but to potential interventions for other clinical populations who also experience 
pragmatic difficulties aimed at improving a child's pragmatic language ability. 
The Present Study 
The present study investigates executive functions as mechanisms that may account for the 
pragmatic language deficits in children with varying levels of inattention, hyperactivity, and impulsivity. 
As children with ADHD commonly display executive dysfunction, some studies have proposed the idea 
that a relationship between pragmatic language problems and executive functions exists in children with 
ADHD (Purvis & Tannock, 1997; Tannock, Purvis, & Schachar, 1993; Engelhardt, Ferreira, & Nigg, 2009) 
and yet this relationship has not been tested extensively (Green at al. 2014). 
The present hypothesis is that the executive dysfunction seen in children with ADHD explains 
the pragmatic language difficulties seen in these populations. In other words, executive functioning will 
mediate the relation between severity of inattention, hyperactivity/impulsivity and pragmatic language. 
Whether it will be higher or lower-order executive functions that better explain this relationship remains 
unclear. The higher-order executive functions will be measured with specific subtests of the NEPSY-II. 
The Clocks subtest standardised score will serve as the measure of planning and the Animal Sorting 
subtest Combined Score (ASC), and Inhibition-Naming subtest Combined Score (INNC) will serve as 
measures of self-monitoring. The lower- order executive functions will be measured by specific subtests 
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from both the NEPSY-II and the WISC-V. Inhibition will be measured using the Inhibition-Switching 
(INSC), and Inhibition-Inhibition (INIC) subtest Combined scores of the NEPSY-II, and Working Memory 
will be measured by the Working Memory Index WMI of the WISC-V.  
 Firstly, regression analysis will explore the overall relations between ADHD characteristics 
(Inattention, Hyperactivity/impulsivity), executive functioning, and pragmatic language ability. Secondly, 
a univariate general linear model analysis of ADHD symptom severity, executive functioning and 
pragmatic language abilities will be performed. This analysis will examine whether there are any main 
effects of ADHD symptom severity or executive functioning on Pragmatic language ability and any 
interaction effects between symptom severity and executive functioning. This analysis will show 
whether symptom severity, executive functioning, or a combination of both can predict pragmatic 
language ability. Finally, mediation analyses (Sobel test) will be conducted to examine whether any 
executive functions measured can mediate the relationship between ADHD symptom severity and 




 The present study included 106 children aged between 7 years and 12 years, 11 months. 
Recruitment of participants for this research occurred over three years via three primary sources: (1) 
Advertisements for participating in the present study were dispersed both throughout public domains 
within the Dunedin City region and online via social media pages; (2) referrals from the Southern District 
Health Board Paediatric Outpatient Service and Child Adolescent and Family Mental Health Services who 
received information about participating in the current study; and (3) 15 primary schools in the Dunedin 
Region advertised the study in their newsletters. Participation was voluntary and included both parental 
and child consent (Appendix A). Ethical approval was gained from the University and Southern District 
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Health Board Human Ethics Committees, and the Ngāi Tahu Research Consultation Committee was 
consulted as to possible impacts of this research for Māori (Appendix B). 
There were no ethnic, racial or socio-economic restrictions to participation in this study. The 
research sought to assess 7-12-year-old children who were either typically developing or met diagnostic 
criteria for ADHD. Children who met one or more of the following criteria were excluded from any 
analysis: had an IQ below or equal to 80, did not speak English, met diagnostic criteria for a pervasive 
developmental disorder, suffered from seizures or epilepsy or other similar neurological difficulties, or 
suffered from a traumatic brain injury (TBI). This exclusion was to ensure that any deficits seen in the 
results were not due to these impairments. There was no restriction of gender for the ADHD group. In 
the present study, 15 children were excluded from the sample based on low IQ, and 26 were excluded 
as data was missing/corrupt. 
 The participants included in the sample were 106 children (58 male, 48 female), aged between 7 
years and 12 years, 11 months old (M = 9.35 years, SD = 1.61), and their primary caregivers. Thirty-four 
of the children met DSM-V criteria for a diagnosis of ADHD. Within those with ADHD, seven were 
classified as ADHD-combined subtype, 18 as ADHD-predominantly inattentive subtype, and nine as 
ADHD-predominantly hyperactive/impulsive subtype. The remaining 72 children were classified as 
Typically Developing controls. 
 A demographics form was used to obtain information about both primary caregivers' ethnicity, 
income, and education level. Of the children included in the study, 86 were from households in which 
there were two incomes (due to either two-parent households, or shared custody of the child), and 20 
were from single-income households. The mothers were aged between 25 and 53 years (M = 38 years, 
SD = 6.51). 75% of the mothers identified as New Zealand European, while 9% identified as Māori, 5% as 
Asian, and 11% identified as “other”. The mothers' mean income was 7.95 (SD = 3.67), which indicates 
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an income of between $25,001 - $30,000. The fathers were aged between 25 and 71 years (M = 41 
years, SD = 7.7). 68% of the fathers identified as New Zealand European, while 9% identified as Maori, 
4% as Asian, and 19% as either “other” or not specified. The fathers' mean income was 11 (SD = 2.7), 
which indicates an income of between $50,001 - $70,000. 
Measures 
Kiddie-Schedule for Affective Disorders and Schizophrenia  - Present and Lifetime Version (K-
SADS-PL). This assessment is a semi-structured diagnostic interview designed to assess current and past 
episodes of psychopathology in children and adolescents according to DSM-IV-TR criteria (Kaufman et 
al., 1997). A graduate research student interviewed the parent/guardian(s) and recorded summary 
ratings on 18 items on a four-point scale (0 – no information, 1= not present, 2 = subthreshold, 3 = 
present above threshold). This rating is based on the frequency, severity, and level of functional 
impairment of each symptom or behaviour, as reported verbally by the caregiver. For each item, 
clinician observations, school observations, and parent and teacher ratings conducted as part of a wider 
study were considered part of the final rating. A PhD level Clinical Psychologist then determined a 
symptom severity score, ranging from 18-54, based on the K-SADS-PL ratings and other data obtained. 
These scores were then computed to determine diagnoses. The primary diagnoses assessed with the K-
SADS-PL in the present study include Attention Deficit Hyperactivity Disorder and Oppositional Defiant 
Disorder.  
 A symptom severity rating was calculated for each participant for total ADHD symptoms, 
hyperactive/impulsive symptoms, and inattentive symptoms. This rating was done by assigning values to 
the K-SADS-PL ratings for each group of symptoms. In this way “Not Present” = 1, “Subthreshold” = 2 , 
and “Threshold” = 3. By totalling these scores for all hyperactive symptoms, all inattentive symptoms, 
and then combining these for total ADHD Symptoms, this gave a symptom severity rating for each which 
is more representative of the variation within participants than just looking at an ADHD group against a 
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control group. This calculation resulted in a total ADHD symptom severity score ranging from 18-52 and 
a total inattentive and hyperactive/impulsive symptom severity rating ranging from 9-27 each (for full 
descriptive statistics see Table 1) 
Concerning ADHD, the original authors of the measure report that it has good test-retest 
reliability over 2-4 weeks (r = .63 - .67) and high inter-rater reliability (α = .93 – 1.00; Kaufman et al., 
1997). Birmaher et al. (2009) also found that ADHD scores on the K-SADS-PL had strong convergent 
validity (r = .42) with the attention subscale of the Child Behaviour Checklist (CBCL), and were 
significantly different (r = .06) from scores on the anxiety/depression measures on the CBCL which 
indicates strong divergent validity. 
The Wechsler Intelligence Scale for Children – Fifth Edition (WISC-5; Australian Language 
Adaptation) - This measures cognitive functioning of children aged between 6-16 years in the form of 
four indices (Verbal Comprehension, Perceptual Reasoning, Working Memory, and Processing Speed). 
These indices are derived from ten core and five supplemental subtests. Verbal Comprehension is 
assessed by subtests related to word similarities, vocabulary, and comprehension. Perceptual reasoning 
is assessed by Block Design, Picture Concepts, and Matrix Reasoning subtests. Working Memory is 
assessed by the subtests Digit Span and Letter-Number Sequencing. Finally, Processing Speed is assessed 
by Coding and Symbol Search subtests. A full-scale intelligence quotient (FSIQ) is also obtained from the 
combination of performance across these domains. Scores on the subtests are assigned based on 
performance relative to children of comparable age from the Australian normative sample (Weschler, 
2014). A trained graduate student administered and scored the WISC-V, which was later re-scored by 
another graduate student to check accuracy. 
Psychometrically, the WISC-V is well supported. The internal consistency of the FSIQ is sound (r 
= .96), and the reliability coefficients of all composites are between .88 and .93. Test-retest reliability for 
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all composites is strong (r = .68 - .91) over four weeks. The FSIQ of the WISC-V has good convergent 
validity with the FSIQ obtained by the Weschler Preschool and Primary Scale of Intelligence-Fourth 
Edition (WPPSI-IV; Weschler, 2014).  
In the present study, participants’ WISC-5 scores were as follows: Verbal Comprehension (M = 
103.6 , SD = 13.6), Visuospatial Reasoning (M = 104.2 , SD = 13.5), Working Memory (M = 100.7 , SD = 
13.4), Processing Speed (M = 96.5 , SD = 13.2), and FSIQ (M = 102.3 , SD = 12.5). Descriptive statistics are 
also displayed in Table 1. 
Pragmatic Protocol: This is a checklist used to assess appropriate conversational pragmatic 
language. Participants are observed and recorded while engaging in 15 minutes of spontaneous 
conversation with a familiar conversation partner (such as a parent or teacher).  For this study, a single 
trained rater (a post-graduate student) observed all of the conversations; which were all between the 
child and a primary caregiver and assessed various aspects of the participant's pragmatic language 
under the broad categories of verbal (speech acts, topic, turn-taking, lexical selection/use across speech 
acts, and stylistic variations), paralinguistic (intelligibility and prosodics), and non-verbal (Kinesics and 
proxemics). Within these categories, 30 aspects of pragmatic language were assessed in total by the 
rater (See Appendix C for details on all 30 aspects assessed). The author of this thesis pre-trained the 
rater to use the protocol following instructions laid out by Prutting and Kirchner (1987). Pretraining 
procedures included discussion, familiarisation, and clarification of each of the pragmatic categories to 
be assessed and judged as either appropriate, inappropriate, or no opportunity to observe. The author 
also scored 29% of the total conversations (31/106) to calculate inter-rater reliability. The training was 
deemed complete once the rater and the author agreed upon the total ratings ratio (the percentage of 
the 30 language aspects judged as appropriate) >90% of the time (28/31 conversations). The interrater 
reliability between the two raters was high (κ = .77; p < .0005). 
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The 30 aspects were rated as either "appropriate" (the parameter is judged to facilitate the 
conversation or is neutral), "inappropriate" (the parameter is judged to be detrimental to the 
conversation), or "no opportunity to observe" (The experimenter does not have sufficient information to 
judge the parameter as appropriate or inappropriate).  
This rating system allows all the parameters to be ranked across participants in terms of a 
percentage who performed a particular parameter inappropriately and can then be compared to data 
pertaining other aspects of the participant's functioning such as behavioural characteristics of ADHD. 
This ratio of appropriate to inappropriate parameters is used as the primary measure of pragmatic 
language ability in this study (for full descriptive statistics see Table 1). 
A Developmental Neuropsychological Assessment – Second edition (NEPSY-II): This test battery 
assesses neuropsychological development in children ages 3–16 years in six functional domains 
(Korkman, Kirk, & Kemp, 2007). For this study, only one functional domain was assessed; Attention and 
Executive Functions. This domain is derived from six subtests which each assess multiple aspects of 
attention and executive functioning. The subtests are; Animal Sorting (init iation, sustained effort, 
conceptual reasoning, and semantic knowledge), Clocks (Planning, organisation, visuospatial, and clock 
reading abilities), and Inhibition (psychomotor speed, semantic info processing, self-monitoring 
inhibitory demands vs processing speed, impulsivity, and output control).  
The inhibition task is separated into three stages which yield the scores INNC(Inhibition-
naming), INSC (inhibition-switching), and INIC (inhibition-inhibition). In each task, the participant must 
view two arrays, one of squares and circles and one of up and down arrows. Some squares, circles, and 
arrows were black, and some were white. The INNC task simply requires the participant to state the 
shapes and orientation of the arrows as they are “read”. The INSC task required the participant to 
“read” the arrays and say “square” when they saw a circle, and “circle” when they saw a square, and 
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similarly “up” when they saw a down arrow and “down” when they saw and up arrow. The INIC task was 
similar except when the colour of the shape/arrow was black they were to say the correct shape name 
or arrow orientation, and when it was white, they were to say the opposite shape or orientation. This 
added dimension made the INIC task significantly more challenging than the INSC task as the participant 
was required to continually switch cognitive sets leading to more errors and longer completion times.  
 Psychometrically the NEPSY-II has impressive internal reliability with 93%-99% interrater 
reliability across all subtests and strong test-retest reliability over 12-51 days (M = 21; r = .21-.91). 
Concurrent validity is evidenced by series of correlation studies with the WISC-IV (Weschler, 2003), 
Differential Abilities Scales-Second edition (Elliot, Salerno, Dumont, & Willis, 2007), and Weschler 
Nonverbal Scale of Ability (Weschler & Naglieri, 2006). Correlations between these measures indicate 
that the NEPSY-II is significantly predictive of cognitive performance (Davis & Matthews, 2010; 
descriptive statistics are displayed in Table 1) 
Procedure 
 The current thesis uses data collected as part of a wider study. Trained postgraduate students 
administered all study measures as part of their PhD or Masters research projects. Researchers were 
trained in the administrative procedure until they were deemed proficient in administering and scoring 
each measure by a senior student with prior knowledge of each measure. Participants attended one 3.5-
4-hour session at the University of Otago Psychology department for the wider study. Child participants 
were administered a range of measures, including the WISC-V and the Attention and Executive 
functioning battery of the NEPSY-II. Their primary caregiver also completed several self-report measures 
and the K-SADS-PL interview. Both child and primary caregiver were video recorded, engaging in 15 
minutes of conversation together. Before the conversation, primary caregivers were instructed, but not 
limited to, discussions of three unique past events shared between them and their child. Breaks were 
offered and encouraged throughout the session to ensure each task was completed to the best of the 
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participant's ability. If the participant became too tired or distracted during the session, a second session 
was offered to complete the assessment later; however, this was a rare occurrence. Parents/caregivers 
of participants with ADHD were instructed to not administer any ADHD related medications to their 
child, such as methylphenidate on the day of the assessment as this may have reduced any effect seen 
compared to controls.   
Participants were first administered the WISC-V to assess cognitive functioning, including verbal 
comprehension, processing speed, working memory, and perceptual reasoning. This assessment also 
yields a Full-Scale IQ score that can be controlled for and compared when analysing the data and 
determines if participants meet the exclusion criteria of IQ less than 80. The scaled-score of the working 
memory subtests (WMI) is the primary measure of working memory as an executive function.  
The remaining executive functions were assessed using selected subtests from the NEPSY-II. 
These subtests included; Animal Sorting, Clocks, and Inhibition. The Animal Sorting (AS) subtest assesses 
the child's response inhibition and ability to formulate sets of concepts and shift between these when 
required (changing and controlling behaviour). A vital component of this task is self-monitoring, and so 
the Animal Sorting Combined Scale Score (ASC) is used as a measure of self-monitoring. The Clocks 
subtest assesses planning and organisation, and so the Clocks Total Scaled Score will be used as a 
measure of the executive function, planning. The Inhibition subtest is divided into three parts; 
Inhibition-Naming (INN), Inhibition-Switching (INS), and Inhibition-Inhibition (INI). These are 
progressively more difficult, and each assesses slightly different executive functions. The Inhibition-
Naming Combined Scaled Score (INNC) is used as a further measure of self-monitoring; thus, we would 
expect this score to be positively correlated with ASC scores. The Inhibition-Switching Combined Scaled 
Score (INSC) and the Inhibition-Inhibition Combined Scaled Score (INIC) both serve as inhibitory control 
measures, with the INI task being more difficult than INS. As the INSC and INIC scores are adjusted for 
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age, we should expect these scores to be highly correlated. These standardised subtests include norms 
for clinical populations with ADHD. 
Conversational pragmatics was measured using the pragmatic protocol described by Prutting 
and Kirchner (1987). Participants were observed and recorded while engaging in 15 minutes of 
spontaneous conversation with a familiar conversation partner (primary caregiver). The experimenter 
observed this conversation and assessed various aspects of the participant's pragmatic language under 
the broad categories of verbal (speech acts, topic, turn-taking, lexical selection/use across speech acts, 
and stylistic variations), paralinguistic (intelligibility and prosodics), and non-verbal (Kinesics and 
proxemics). Within these categories, 30 aspects of pragmatic language were assessed by the trained 
rater.  
 After the session, the caregivers were remunerated with a $40 petrol voucher to cover travel 
expenses, and the child received a $20 voucher for The Warehouse NZ.  
Table 1. Descriptive Statistics for Each Measure. 
 All Participants Controls ADHD  
 Mean Std. 
Deviation 
Range Mean Std. 
Deviation 
Range Mean Std. 
Deviation 
Range 
Total ADHD Symptom 
Severity 
31.23 10.12 18-52 26.08 6.84 18-44 42.18 6.73 25-52 
Innattention 
Symptom Severity 
16.40 5.61 9-27 13.82 3.89 9-24 21.85 4.74 10-27 
Hyperactive/Impulsive 
Symptom Severity 
14.83 5.35 9-27 12.26 3.53 9-21 20.26 4.43 11-27 




96.06 13.76 80-126 
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93.21 11.35 79-115 
NEPSY-II ASC (Self-
Monitoring) 
9.23 2.98 4-18 9.88 3.06 4-18 7.85 2.30 4-13 
NEPSY-II Clocks 
(Planning) 
10.49 2.91 1-17 10.68 3.00 1-17 10.09 2.71 5-17 
NEPSY-II INNC (Self-
Monitoring) 
9.12 3.60 1-16 9.13 3.48 1-16 9.12 3.88 2-14 
NEPSY-II INSC 
(Inhibitory Control) 
9.08 3.03 2-17 9.40 2.72 1-15 8.26 3.18 3-16 
NEPSY-II INIC 
(Inhibitory Control) 




85.21 20.01 0-100 88.38 15.18 32-
100 
78.47 26.63 0-100 
 
Data Analysis 
Firstly a correlation matrix was produced to show correlations between all measures: 
hyperactivity symptom severity, inattention symptom severity, and total ADHD symptom severity (from 
the K-SADS-PL), WMI scores (from the WISC-V), Clocks, ASC, INNC, INSC, and INIC scores (from the 
NEPSY-II), and scores on the pragmatic protocol. 5000 bootstrap samples were used with confidence 
interval levels of 95% (Table 2). 
Secondly, a univariate general linear model was used to investigate the main and interaction 
effects of ADHD symptom severity and executive functioning on pragmatic language ability. Covariates 
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including age, total ADHD symptom severity, and executive functioning (WMI, Clocks, ASC, INNC, INSC, 
and INIC) were centered before analysis. Score on the pragmatic protocol served as the dependent 
variable. The model included all main effects of factors and covariates as well as all interaction effects. 
5000 bootstrap samples were used with confidence interval levels of 95%. 
Finally, mediation analyses using the Sobel test (Sobel, 1982) were used to examine whether 
executive functioning measures mediated the relationship between ADHD symptom severity (across the 
three symptoms profiles) and pragmatic language ability. For this analysis the equation 𝑧 𝑣𝑎𝑙𝑢𝑒 = 𝑎 ∗
𝑏
√b2∗sa2+a2∗sb2
 was used where a = the raw regression coefficient between the ADHD symptom severity 
and each executive function, b = the raw regression coefficient between each independent executive 
function and pragmatic language ability (when the ADHD symptom severity is a predictor of pragmatic 
language ability), sa = standard error of a, and sb = the standard error of b. The p-values are then 
derived from the unit normal distribution under the assumption of a two-tailed z-test of the hypothesis 
that the mediated effect in the population equals zero. +/- 1.96 are the critical values of the test ratio 
which contain the central 95% of the unit normal distribution (Preacher & Hayes, 2008)  
The variance inflation factors of all variables were <4, indicating no multicollinearity issues and 
supporting the results' reliability (Dodge, 2008). IBM SPSS Statistics 26 was used for all analyses. 
Results 
PART 1: Correlation Matrix of all factors 
 For the first step in examining the data for this study, correlational analyses were conducted to 
evaluate all variables' associations. As shown in Table 2 below, there were some significant relations 
among the variables. Total ADHD symptom severity and symptom severity of inattention and 
hyperactivity/impulsivity independently were all significantly negatively correlated with the Working 
Memory Index (WMI; lower-order EF of working memory) and the Animal Sorting Combined (ASC; 
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higher-order EF of self-monitoring). This correlation indicates that higher symptom severity is associated 
with lower functioning across the lower-order working memory and the higher-order self-monitoring 
(measured by the ASC).   
Total symptoms and inattentive symptoms were also significantly negatively correlated with 
INIC (lower-order EF of inhibitory control), but interestingly they were not correlated with inhibitory 
control as measured by the INSC. This correlation indicates that high inattentive symptom severity is 
associated with lower inhibitory control, but only when the more difficult INIC task is used to measure 
inhibitory control. 
Pragmatic language ability was significantly correlated with WMI, Clocks, ASC, and INIC. These 
correlations indicate that higher pragmatic language ability is associated with higher executive 
functioning in the domains of higher-order planning and self-monitoring (as measured by the ASC), and 
lower-order working memory and inhibitory control (as measured by the INIC only). The latter suggests 
that pragmatic language ability is only associated with the more difficult of the two inhibitory control 
tasks.   
Working memory was significantly positively correlated with Clocks, ASC, and INSC. These 
correlations show that higher working memory ability is associated with better higher-order executive 
functions of planning and self-monitoring (ASC only), and the lower order executive function of 
inhibitory control (INSC only). These results suggest that working memory is only associated with the 
ASC measure of self-monitoring and not INNC; this could be due to one task requiring more working 
memory use than the other. Similarly, in the correlation with inhibitory control, working memory was 
only associated with the simpler of the two inhibitory control measures. This correlation could be 
because the more complex task requires other cognitive processes such as cognitive set-shifting more 
than working memory.  
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Planning was also significantly correlated with ASC and INSC scores. These correlations indicate 
that higher planning ability is associated with better self-monitoring and inhibitory control measured by 
the ASC and INSC, respectively. 
Finally, INNC was significantly correlated with both INSC and INIC, and INSC was also significantly 
correlated with INIC. These correlations indicate that if participants performed well in one of the NEPSY-
II Inhibition subtests, they generally did well in the other two.  
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Table 2.  Correlations among clinician-rated total ADHD symptoms, hyperactive/impulsive symptoms, inattentive symptoms, pragmatic language, WMI, ASC, 
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PART 2: Univariate general linear modelling of main and interaction effects of ADHD symptom 
severity and executive functioning on pragmatic language ability 
The next step was to investigate any main and interaction effects of ADHD symptom severity 
and executive functioning on pragmatic language ability. Based on the hypothesis that higher ADHD 
symptom severity will predict lower pragmatic language ability, we would expect to see a significant 
main effect of ADHD symptom severity. Similarly, based on the hypothesis that either higher or 
lower-order executive functions influence pragmatic language ability, we would also expect to see 
some of the main effects of executive functioning measures. Furthermore, if interaction effects are 
seen between ADHD symptom severity and one or more of the executive functions, this would 
provide evidence that the influence ADHD symptom severity has on pragmatic language ability 
depends on executive functioning or vice versa. 
The main effects of the General linear model are presented in Table 3. The results indicate a 
significant main effect of age on pragmatic language ability (p=.02). This result shows that as age 
increases, we would predict that pragmatic language ability would also increase. Contrary to what 
was predicted, there was no significant main effect of ADHD symptom severity on pragmatic 
language ability. This result does not replicate results seen in the previous literature where children 












Table 3. Bootstrap for parameter estimates. Main effects of ADHD symptom severity, age, WMI, 
Clocks, ASC, INNC, INSC, and INIC on pragmatic language ability. 
Dependent Variable: Pragmatic 
Protocol 
  BCa 95% Confidence 
Interval 





-.09 -.02 .21 .65 -.31 .59 
Age .17 .00 .12 .02* -.10 .41 
WMI .34 .00 .23 .14 -.08 .80 
Clocks -.59 .07 .91 .51 -2.44 1.45 
ASC 1.18 -.07 .76 .12 -.23 2.43 
INNC .42 .08 .69 .54 -1.04 2.08 
INSC -.43 -.08 .76 .57 -1.85 .81 
INIC 1.46 -.02 .87 .10 -.22 3.06 
  
 The interaction effects of executive functioning and ADHD diagnosis  on pragmatic language 
ability are presented in Table 4 below. There were no significant interaction effects between ADHD 
symptom severity and any higher or lower-order executive functioning measures. This result 
indicates that any effect that executive functioning may have on pragmatic language ability is not 
dependent on ADHD symptom severity and vice versa. Again, this result does not support the 
hypothesis that children with ADHD have poorer pragmatic language ability dependent on their 









Table 4. Interaction effects between ADHD symptom severity and; age, WMI, Clocks, ASC, INNC, INSC, 
and INIC on pragmatic language ability. 
Dependent Variable: Pragmatic 
Protocol 




B Bias Std. Error Sig. (2-
tailed) 
Lower Upper 
ADHD and Age .00 .00 .01 .98 -.03 .03 
ADHD and WMI .02 .00 .03 .46 -03 .07 
ADHD and 
Clocks 
-.07 .00 .09 .43 -.25 .11 
ADHD and ASC .14 .00 .09 .11 -.04 .34 
ADHD and INNC -.08 .00 .07 .22 -.21 .08 
ADHD and INSC -.06 -.01 .09 .46 -.25 .10 
ADHD and INIC -07 .00 .11 .49 -.17 .32 
 
PART 3: Mediation analysis of how executive functioning explains the relationship between ADHD 
symptom severity and pragmatic language ability using the Sobel test 
 Finally, to examine whether executive functioning measures served as mediators of the 
relation between hyperactive and inattentive symptom severity and pragmatic language ability, a 
Sobel test was performed.  
 This analyses revealed that total ADHD symptom severity predicted WMI score (a=-.47 , SE = 
.11, p < .05, 95% CI: [-.69, -.25]) which then predicted Pragmatic language ability (b=.37 , SE = .16, p < 
.05 , 95% CI: [.06 , .69]). When Working memory was included in the model, the direct relationship 
between total ADHD symptom severity and pragmatic language was not significant (c= -.29, SE = 0.20 
, p =.144, 95% CI: [-.69 , .10]), but there was a significant indirect (mediation) effect when using the 
Sobel test (t= -2.05, SE =0.09 , p < 0.05, 95% CI: [-2.03 , -2.07]). The findings indicate that working 
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memory partially mediates the relationship between total ADHD symptom severity and pragmatic 
language ability (see figure 4). A partial mediation effect indicates that some, but not all, of the 
relationship between the independent variable (total ADHD symptom severity) and the dependent 
variable (pragmatic language ability), is accounted for by the mediator (WMI/working memory).  
Figure 4: Mediation relationship between Total ADHD symptom severity, working memory, and 
pragmatic language ability as per the Sobel test. 
 Analyses revealed hyperactive/impulsive symptom severity also predicted working memory 
(a=-.82 , SE = .22, p < .05, 95% CI: [-1.24, -.39]) which then predicted pragmatic language ability 
(b=.38 , SE = .16, p < .05 , 95% CI: [.06 , .69]). When Working memory was included in the model, the 
direct relationship between hyperactive/impulsive symptom severity and pragmatic language was 
not significant (c= -.59, SE = .37 , p = .11, CI: [-1.33 , .14]), but again there was a significant indirect 
(mediation) effect (t= -2.02, SE =0.15 , p < 0.05 CI: [-2.05 , -1.99]). The findings indicate that working 
memory partially mediates the relationship between hyperactive symptom severity and pragmatic 
language ability (see figure 5). Again, this partial mediation effect indicates that some, but not all, of 
the relationship between the dependent variable (hyperactive/inattentive symptom severity) and 
the independent variable (pragmatic language ability) is accounted for by the mediator (working 
memory).  
 
t = .04 ;SE =.09 
 
Working Memory 






c = -.29 ;SE =.20 
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Figure 5: Mediation relationship between hyperactive/inattentive symptom severity, working 
memory, and pragmatic language ability as per the Sobel test. 
 Finally, analyses revealed inattentive symptom severity further predicted working memory 
(a=-.79 , SE = .21, p < .05, 95% CI: [-1.19, -.38]) which then predicted Pragmatic language ability 
(b=.40 , SE = .16, p < .05 , 95% CI: [.09 , .72]). When working memory was included in the model, the 
direct relationship between inattentive symptom severity and pragmatic language was not 
significant (c= -.39, SE = .36, p = .28 CI: [-1.09, .32]), but similarly to both total ADHD symptoms and 
hyperactive/impulsive symptom severity, there was a significant indirect (mediation) effect (t= -2.11, 
SE =.15 , p < .05 CI: [-2.14 , -2.08]). The findings again indicate that working memory partially 
mediates the relationship between inattentive symptom severity and pragmatic language ability (see 
figure 6). Similarly, this partial mediation effect indicates that some, but not all, of the relationship 
between the dependent variable (inattentive symptom severity) and the independent variable 
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Figure 6: Mediation relationship between hyperactive/inattentive symptom severity, working 
memory, and pragmatic language ability as per the Sobel test. 
Interestingly, working memory was the only executive function to significantly mediate the 
relationships between any of the independent variables of total ADHD symptom severity, 
hyperactive/impulsive symptom severity, or inattentive symptom severity and pragmatic language 
ability (Table 5). This result partially supports the hypothesis that lower-order executive functioning 
mediates the relationship between ADHD symptom severity and pragmatic language ability. However, 
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Table 5: p-values of Sobel test results of executive functions mediating the relationship between 
symptom severities and pragmatic language ability. 
 
Discussion 
The present study aimed to investigate the associations between ADHD symptomatology, 
executive functioning, and pragmatic language ability. Of particular interest was the role of higher 
and lower-order executive functioning in mediating the known association between ADHD and 
pragmatic language deficits. The study hypotheses are discussed below.  
1. Correlations between ADHD symptom severity, executive functioning, and pragmatic language 
ability 
The study first examined the associations between ADHD symptom severity, executive 
functioning, and pragmatic language ability. Based on past literature, it was hypothesised that all 
study variables would likely be significantly correlated; with ADHD symptom severity being 
negatively correlated with all executive functioning measures as well as pragmatic language ability; 
and measures of executive functioning being positively correlated with pragmatic language ability. It 
Mediator Independent variable 






WMI .04 .04 .03 
ASC .13 .12 .13 
Clocks .59 .78 .55 
INNC .37 .31 .50 
INSC .41 .14 .40 
INIC .18 .44 .12 
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was further hypothesised that either higher-order or lower-order executive functions would mediate 
the relationship between ADHD symptom severity and pragmatic language ability.  
The correlational analysis yielded some unexpected results. While the expected significant 
negative correlation was found between ADHD symptom severity and Working memory, the 
correlations were not significant between ADHD symptom severity and planning, and importantly, 
pragmatic language ability. This lack of association suggests that as ADHD symptom severity 
increased, the expected decrease in planning and pragmatic language ability was not seen. This non-
association between pragmatic language ability and ADHD symptom severity are somewhat 
inconsistent with the current literature, which has repeatedly shown the two to be negatively 
associated (Green et al. 2014; Geurts & Embrechts, 2008; Leonard, Milich, & Lorch, 2011).  
There are several possibilities which could explain this. Firstly, because the pragmatic 
protocol task involved observing a conversation between a primary caregiver and child, this 
interaction possibly was different than if the child was observed with an unfamiliar conversation 
partner, in other words, the primary caregivers of children with high ADHD symptom severity may 
have known how to manage the conversation better, leading to higher scores on the pragmatic 
protocol. This explanation is backed up by research which found that the parenting styles of parents  
of children with ADHD were significantly more authoritarian than those of parents of typically 
developing children (Yousefia & Abdolahian, 2011) and that authoritarian parenting style predicts 
better conversation skills in their children (Bartholomeu, Montiel, Fiamenghi, & Machado, 2016). 
Another possible explanation is due to the ceiling effect of the pragmatic protocol. Many 
participants (29/106) scored 100% on the task, seven of which met diagnostic criteria of ADHD. This 
result means that 31% the typically developing children and 21% of the children with ADHD scored 
100% on the pragmatic protocol. This lack of variance could have led to the results found as the data 
is not normally distributed. When those participants who scored 100% in the pragmatic protocol are 
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removed from the analysis, there is a significant negative association between ADHD symptom 
severity and pragmatic language ability (p = -.03).  
 Another curious result was that total ADHD symptom severity was significantly negatively 
correlated with only one self-monitoring and inhibitory control measure, respectively (as measured 
by ASC and INIC but not INNC and INSC). While the two measures of inhibitory control were 
significantly correlated, the two self-monitoring measures were not. This inconsistency could mean 
that one or both self-monitoring measures (ASC and INNC) may not be valid self-monitoring ability 
measures. As to why ADHD symptom severity was significantly associated to the INIC measure of 
inhibitory control but not the INSC measure, it could be, that as the INIC task is more complicated 
than the INSC task, and that deficits in inhibitory control are only evident in ADHD above a certain 
level of difficulty. 
It was also expected that the measures of higher-order executive functions (Planning and 
self-monitoring) would be significantly correlated, and likewise, the lower-order ones (Working 
memory and Inhibitory Control) too. While planning (as measured by the Clocks task) was 
significantly correlated with the ASC measure of self-monitoring, it was not with the INNC measure. 
This anomaly further suggests a discrepancy in the validity of one of these self-monitoring measures, 
and likely that INNC relies largely on lower-level executive functioning rather than solely self-
monitoring. Similarly, Working memory was significantly correlated with one measure of inhibitory 
control (INSC) but not the other (INIC). This discrepancy could again be due to the difficulty 
difference between INSC and INIC where working memory is more heavily required for the easier 
task, but other cognitive processes such as cognitive set-shifting may be utilised more so for the 
more challenging task.  
Pragmatic language was significantly correlated with working memory, planning, self-
monitoring (ASC only) and inhibitory control (INIC only). It is unclear why it is not correlated with 
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self-monitoring (INNC) and inhibitory control (INSC), but again the validity of these measures to the 
specific executive function they aimed to measure may be an issue.  
2. General Linear Model of ADHD symptom severity, executive functioning, and pragmatic 
language ability 
Given the inconsistencies seen in the correlational analyses, it is worth looking at how the 
general linear model modelled the relationship between ADHD symptom severity, executive 
functioning, and pragmatic language ability. It was hypothesised that there would be a main effect of 
ADHD symptom severity and either higher or lower order executive functioning on pragmatic 
language ability. Also, it was hypothesised that there would be interaction effects between ADHD 
symptom severity and some executive functions on pragmatic language ability, that is, the effect 
ADHD symptom severity has on pragmatic language ability depends on an executive function.  
The initial analysis revealed that the only significant main effect on pragmatic language 
ability was age, where the older the participant, the better they tended to perform on the pragmatic 
protocol. This effect is expected as older children have had more time to develop the social and 
pragmatic skills required to maintain a coherent conversation and perform well on the pragmatic 
protocol task.  
 Interestingly, when controlling for age, there was no main effect of ADHD symptom severity 
nor any executive functions on pragmatic language ability. These results suggest that ADHD 
symptom severity and executive functioning do not predict pragmatic language ability as 
hypothesised. Again, this could be due to the ceiling effect seen in the pragmatic protocol data, 
where if the data had been normally distributed, there might have been a more noticeable effect. 
Also, there were no significant interaction effects between ADHD symptom severity and any 
executive functions on pragmatic language ability. This result means that there is no effect of ADHD 
symptom severity on pragmatic language ability both depending and not-depending on executive 
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functioning.  This could be an accurate representation of a real-world lack of effect, or due to the 
ceiling effect of the pragmatic protocol data. However, unlike in the correlational analysis, when 
those who scored 100% on the pragmatic protocol are removed from the general linear model 
analysis, there are no additional significant main or interaction effects.  
3. Mediation of executive functioning, on the ADHD symptom severity and pragmatic language 
ability relationship 
To further explore the mediation effects of executive functioning measures, the Sobel test 
was then performed. As in the correlational analysis, ADHD symptom severity was used as the 
measure of ADHD symptoms instead of a between-groups analysis as this would provide more 
substantial statistical power. The results revealed that Working memory did mediate the relationship 
between ADHD total symptom severity (as well as inattentive symptom severity and 
hyperactive/impulsive symptom severity) and pragmatic language ability. This mediation effect 
supports the hypothesis that the executive function working memory explains the relationship 
between ADHD symptom severity and pragmatic language ability. In other words, those with greater 
severity of ADHD symptoms tend to have poorer working memory, and those with poorer working 
memory tend to perform worse in the pragmatic protocol task. Working memory was the only 
executive function to have a significant mediation effect on the relationship between ADHD and 
pragmatic language.  
This result supports Cohen et al.’s (2000) idea that the lower-order executive function of 
working memory, which is often deficient in those with ADHD, likely is the cause of other deficits 
commonly seen in those with ADHD, such as pragmatic language ability. It was hypothesized that the 
lower-order executive functions would both contribute to one’s pragmatic language ability. 
However, there was no evidence in this study that inhibitory control influenced pragmatic language 
ability. Similarly, there was no evidence that the higher-order executive functions of Planning and 
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Self-monitoring had any mediating effect on the relationship between ADHD and pragmatic 
language ability.       
Theoretical implications 
 The results of the present study have some implications for the theories and literature 
previously covered. Possibly the most curious finding was that ADHD symptom severity did not serve 
as a predictor for pragmatic language ability. This result goes against the bulk of the literature, which 
has repeatedly found that children with ADHD commonly display pragmatic language ability deficits 
(Green, Johnson, & Bretherton, 2014; Geurts & Embrechts, 2008). More specifically, they have been 
shown to display deficits in the conversational skills assessed by the pragmatic protocol. The 
implications of this unexpected result may reflect more on the methodology of the study than the 
underlying theory. In other words, it is more likely that the method of obtaining the measure of 
pragmatic language ability lacked appropriate validity due to the commonly observed ceiling effect 
than the possibility that the previous bulk of research is incorrect.  
 Nevertheless, the results still implied that working memory served as a mediator of the 
relationship between ADHD and pragmatic language ability. What little association there may be 
between ADHD symptomology and impaired pragmatic language ability is better explained by a 
deficiency in working memory. This result supports Cohen et al.’s (2000) theory that impaired 
working memory is the core deficit of ADHD, leading to other deficits.  
This study's results do not support the two proposed possible mechanisms of pragmatic 
dysfunction of the Executive Dysfunction theory (EDT) of pragmatic language. The first is that 
planning and self-monitoring problems may lead to difficulties maintaining an appropriate discourse 
with a conversation partner. The second mechanism being problems relating to inhibitory control 
may reduce one’s ability to inhibit inappropriate actions, also resulting in impaired conversational 
pragmatics (McDonald & Pearce, 1996, 1998). While there were significant correlations between 
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pragmatic language ability and Planning, Self-monitoring (ASC), and Inhibitory control (INIC)  which 
would appear to support the EDT, the INNC measure of self-monitoring, and the INSC measure of 
inhibitory control were not significantly correlated with pragmatic language ability. Additionally, the 
general linear model showed no significant main effects of any measure (apart from age) on 
pragmatic language ability. As such, the present study results do not support the EDT of pragmatic 
language as there was no conclusive evidence that deficits in pragmatic language ability were a 
result of Planning, self-monitoring, or inhibitory control dysfunction.  
These results also do not support the unifying theory of ADHD (Barkley, 1997, 2005) which 
posited that a deficit in self-regulation, the ability to listen to inner speech, and ability to follow 
previously learned rules are the primary deficits of ADHD and all other impairments, including 
pragmatic deficits, are a result of these. The results did not show any significant main effect, 
interaction effect, or mediation effect of self-regulation or inhibitory control on pragmatic language 
ability. 
Limitations and Future improvements 
 While the present study provides results that differ from the available literature, several 
limitations should be considered when interpreting the results. One such limitation is  that no causal 
inferences can be made due to the study's cross-sectional design. To do so, future research should 
approach this topic with a longitudinal design as the factors measured in this study will likely change 
dramatically over time. In this way, it could be investigated if executive functioning improves relative 
to ADHD symptom severity over time if pragmatic language ability also improves. 
 As in many studies, these findings are also limited by the demographics of the participants. 
Most participants were New Zealand European, from predominantly middle socio-economic status, 
and all aged between 7 and 12 years. This narrow demographic limits our ability to investigate how 
these factors may have affected the results. A broader age range, in particular, more younger 
 
44 




participants would have been better suited to this study, as we would expect to see lower scores on 
the pragmatic protocol, which potentially would have lessened the ceiling effect of the results. 
Similarly, separate analyses were not performed for males and females due to the insufficient 
sample size. Possibly, there would be gender differences in the results, for example, males with a 
diagnosis of ADHD tend to show more externalizing problems than their female counterparts (Gaub 
& Carlson, 1997; Gershon, 2002), whereas both genders tend to display similar levels of social 
disfunction (Gaub & Carlson, 1997). Taken that pragmatic language ability as an essential aspect of 
social functioning, then it is possible that there are different mechanisms between genders driving 
this disfunction. Future research could also investigate how socioeconomic standing, ethnicity, or 
even bilingualism affect the relationships between ADHD symptom severity, executive functioning, 
and pragmatic language ability. Leading from this point, as with all studies a larger sample size will 
always yield more valid results 
Another limitation of this study is that while ADHD symptom severity and executive 
functioning scores were obtained using standardized administration methods, pragmatic language 
ability required a rater's judgment, which means that it was prone to bias. Each conversation 
between the child and their parent was observed and scored by a rater. While there was high inter-
rater reliability for this measure (κ = .77; p < .0005), the judgements of appropriate and 
inappropriate for each aspect of language was still mostly subjective. Furthermore, as there was only 
one rater for 71% of the conversations scored, the possibility of rater drift (the change in rater 
behaviour over time) affecting the results is possible. It is recommended that any future research 
using the pragmatic protocol utilize multiple raters for all conversations.  
 Also, in this study, all measures were completed in a one-on-one structured setting. Pfiffner 
and DuPaul (2015) found that this type of setting supports academic performance in children with 
ADHD, as the number of distractions is reduced. This finding suggests that those children who 
displayed high levels of ADHD symptom severity may have performed better in the measures of 
executive functioning and pragmatic language ability than initially predicted. In a more natural 
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setting such as in a classroom or at home, with more distractions, these children may have displayed 
poorer executive functioning (especially inhibitory control) and pragmatic language, as distractions 
may have interrupted the conversation leading to lower scores on the pragmatic protocol.  
 This study also only investigated the conversational aspects of pragmatic language.  It would 
be interesting to investigate whether there are any mediation effects of executive functioning on 
implicative pragmatic language, such as detecting violations in the Gricean Maxims.   
A further limitation is that some of the measures may have lacked validity for the domain 
they were intended to measure. For example, both the two measures intended to measure self-
monitoring and the two measures intended to measure inhibitory control (NEPSY-II Clinical & 
Interpretive Manual; Korkman, Kirk, & Kemp, 2007) were not correlated. It is then difficult to draw 
meaningful conclusions when interpreting the results as it is unclear which measure if any more 
accurately represents the participant’s self-monitoring and inhibitory control ability. The NEPSY-II 
manual states that both the Animal Sorting and INNC (Inhibition naming) tasks measure self-
monitoring to some degree. Other abilities required for each task may be more influential in 
determining each measure's score than purely self-monitoring ability. For example, the Animal 
Sorting task required a more extended period of sustained attention than the inhibition naming task, 
and so some children, especially those who met diagnostic criteria for ADHD may have given up 
more easily on the Animal sorting task. The experimenter also observed this during the task 
administration. The two inhibitory control measures (Inhibition-switching and inhibition-inhibition) 
correlated significantly supporting their validity of measuring inhibitory control. Future research 
should take extra precautions to ensure that the measures used to represent executive functions are 
the most valid available. As the project was part of a larger one, the NEPSY-II measures were the 
best available for the present study.   
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 In terms of clinical implications, the results of this study suggest that working memory may 
play a role in the relationship between ADHD and pragmatic language deficits. Should future studies 
support these results, a targeted treatment which focuses on improving working memory ability 
should be prioritised when treating children with ADHD. For example, Costa, Purser, and Passolunghi 
(2015) found that a school-based treatment aiming to improve children with Down’s syndrome's 
working memory was successful. If similar targeted treatments are applied to children with ADHD, 
then there is the potential for them to improve their working memory and pragmatic language 
ability. Another such example is the Cogmed Working Memory Training (CWMT), which aims to 
improve working memory ability and transfers this improvement to other cognitive functions 
(Klingberg, 2010). Besides treatment effects on the trained working memory task, some studies also 
reported improvements in non-trained working memory tasks following CWMT (van der Donk, 
Hiemstra-Beernink, Tjeenk-Kalff, van der Leij, & Lindauer, 2020). However, meta-analyses looking at 
how effective this training program is when used with children with ADHD have revealed 
inconclusive results regarding improvements in other domains such as academic performance and 
other executive functions (Rapport, Orban, Kofler, Friedman, 2013). There have not been any studies 
investigating the treatment effects of working memory training on pragmatic language ability in 
children with ADHD. Hence, this would be an interesting topic for future investigations.  
The social and academic benefits would be significant for these children who otherwise if 
struggling with pragmatic language, may find it difficult to socialise with others leading to them 
becoming isolated. This isolation may affect their social development and have negative implications 
in later life.   
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 The present study did not provide any conclusive evidence for executive dysfunction, 
explaining the relationship between ADHD and pragmatic language dysfunction. Not only this, but 
the results did not support there being a relationship between ADHD and pragmatic language ability 
in the first place. The exact reason why this study failed to replicate the results seen throughout the 
past literature is unclear, however, the most likely being that one or more of the measures did not 
validly measure the intended domain. This result is potentially due to the testing environment, 
conversation partner, or executive functioning measures being weighted towards other processes. 
Future studies should utilise a longitudinal design, with a broader age range of children, and several 
different pragmatic language measures. Doing this will allow for a developmental perspective of the 
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Appendix A: Information Sheets and Consent Forms 




EXECUTIVE FUNCTION, THEORY OF MIND, AND THE PRAGMATICS OF LANGUAGE 
IN CHILDREN WITH VARYING LEVELS OF INATTENTION, HYPERACTIVITY, AND 
IMPULSIVITY 




I have read the Information Sheet concerning this project and understand what it is about.  All my 
questions have been answered to my satisfaction.  I understand that I am free to request further 
information at any stage. 
I know that:- 
1. My child’s participation in the project is entirely voluntary; 
 
2. I am free to withdraw my child from the project at any time without any disadvantage; 
 
3. Personal identifying information such as video recordings will be destroyed at the 
conclusion of the project but any raw data on which the results of the project depend will 
be retained in secure storage for at least 10 years in compliance with the Health 
Information Privacy Code (1994) 
 
4. My child will receive a gift voucher to the value of $20, and I will receive a $40 petrol 
voucher as in thanks for participating. 
 
5. The results of the project may be published and will be available in the University of Otago 
Library (Dunedin, New Zealand) but every attempt will be made to preserve my child’s 
anonymity.  
 
I agree for my child to take part in this project. 
 
............................................................................. …..………………         
(Signature of parent/guardian)       (Today’s date)    
   
.............................................................................    
       (Name of child)    
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This study has been approved by the University of Otago Human Ethics Committee. If you have any 
concerns about the ethical conduct of the research you may contact the Committee through the 
Human Ethics Committee Administrator (ph +643 479 8256 or email gary.witte@otago.ac.nz). Any 







































EXECUTIVE FUNCTION, THEORY OF MIND, AND THE PRAGMATICS OF LANGUAGE 
IN CHILDREN WITH VARYING LEVELS OF INATTENTION, HYPERACTIVITY, AND 
IMPULSIVITY 
 
PARENT/GUARDIAN –CONSENT FORM (TEACHER) 
 
I       provide consent for my child’s teacher to complete three 
questionnaires: the Children’s Problem Checklist, the BASC-3 Teacher Rating Scales, the ADHD-RS: 
School Version, and the School Functioning Questionnaire  regarding my child’s behavior at school 
and for ____________________________ to observe my child for 30 minutes of class time. These 
forms can be sent directly to the researcher (Sid Wales) in the enclosed envelope. 
 
            
Name of school 
 
In respect of        ,     ___. 
   Child’s name     Date of Birth 
 
                                  
Signature of parent                                                       Date 
 
This study has been approved by the University of Otago Human Ethics Committee. If you have any 
concerns about the ethical conduct of the research you may contact the Committee through the 
Human Ethics Committee Administrator (ph +643 479 8256 or email gary.witte@otago.ac.nz). Any 












EXECUTIVE FUNCTION, THEORY OF MIND, AND THE PRAGMATICS OF LANGUAGE IN CHILDREN WITH 
VARYING LEVELS OF INATTENTION, HYPERACTIVITY, AND IMPULSIVITY  
CONSENT FORM FOR   
TEACHERS 
 
I have read the Information Sheet concerning this project and understand what it  is about.  All my 
questions have been answered to my satisfaction.  I understand that I am free to request further 
information at any stage. 
I know that:- 
 
1. My participation in the project is entirely voluntary; 
 
2. I am free to withdraw from the project at any time without any disadvantage; 
 
3. Personal identifying information will be destroyed at the conclusion of the project but any 
raw data on which the results of the project depend will be retained in secure storage for 
at least 10 years in compliance with the Health Information Privacy Code (1994). 
 
4.     The results of the project may be published and will be available in the University of Otago 
Library (Dunedin, New Zealand) but every attempt will be made to my anonymity.  
 
I agree to take part in this project. 
 
 
............................................................................. …..………………         
(Signature of teacher)        (Today’s date)       
 
 
This study has been approved by the University of Otago Human Ethics Committee. If you have any 
concerns about the ethical conduct of the research you may contact the Committee through the 
Human Ethics Committee Administrator (ph +643 479 8256 or email gary.witte@otago.ac.nz). Any 














LANGUAGE AND SELF-CONTROL  
CONSENT FORM FOR CHILD PARTICIPANTS 
 
I have been told about this study and understand what it is about. All my questions 
have been answered in a way that makes sense. 
I know that: 
1. I do not have to take part if I don't want to and nothing will happen to me. 
 
2. Anytime I want to stop, that’s okay. 
 
3. Sid will video record me during one task so that he can remember what I say, but 
the recording will be erased after the study has ended. 
 
4. If I don’t want to answer some of the questions, that’s fine.  
 
5. If I have any worries or if I have any other questions, then I can talk about these 
with Sid. 
 
6. They won’t tell anyone else what I have said. 
 
7. Sid and the people he is working with will write up the results from this study for 
their University work. The results may also be written up in journals and talked about 
at conferences. My name will not be on anything Sid writes up about this study. 
 
I agree to take part in the study. 
 
.............................................................................   ............................... 









[Reference Number: H17/018] 
 [17/02/17] 
 
BRAIN PROCESSES, UNDERSTANDING OTHER’S BELIEFS,  AND LANGUAGE USE IN 
CHILDREN WITH VARYING LEVELS OF INATTENTION, HYPERACTIVITY, AND 
IMPULSIVITY 
INFORMATION SHEET FOR PARENTS/GUARDIANS 
You and your child are being invited to take part in our study comparing specific brain processes, 
understanding of other’s beliefs, and language use in children with varying levels of attention, 
hyperactivity, and impulsivity. Please read this information sheet carefully before deciding whether or 
not to participate.  If you or your child have any questions at all we would be happy to discuss the 
study further with you or them. 
The nature and purpose of the research 
The purpose of this study is to investigate the relations between the specific brain processes, 
understanding of other’s beliefs, and language use in children with varying levels of attention, 
hyperactivity, and impulsivity. If specific links are found then it could lead to intervention strategies 
aimed at increasing children’s language ability. This project is being undertaken as part of the 
requirements for Sid Wales’ PhD. 
 
What type of participants are being sought? 
 
150 children aged between 6-12 years who either meet the diagnostic criteria for ADHD or do not 
show any elevated levels of hyperactivity/impulsivity and inattention will be sought for this study. 
 
The procedure and how long it will take 
This project will require you and your child to attend a 3-3.5 hour session at the University of Otago 
Psychology Department. If preferable, this can be broken into multiple shorter sessions. Sessions can 
be scheduled any day that suits you including weekends. Multiple breaks will also be offered 
throughout the session.  
If you and your child meet the criteria for the study, and should you both consent, we will invite you 
and your child to attend an appointment at our research clinic. Firstly, you will be interviewed to 
assess current and past episodes of mental disorder in your child. This is used to settle on a formal 
diagnosis of ADHD and to screen for the commonly co-occurring disorders of oppositional defiant 
disorder and conduct disorder. Your child will then complete six sections of the procedure: 
 
While your child completes these sections, you will complete some standard questionnaires about 
yourself and regarding your child’s behaviour. These include the Alabama Parenting Questionnaire, 
the NEO Personality Inventory (third edition; NEO-PI-3), the Parent Stress Index (fourth edition; 
PSI-4), the COPE inventory, and the Depression and Anxiety Stress Scales (DASS-21). You will also 
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be asked to sign a form that gives permission for your child’s teacher to complete similar 
questionnaires about your child and for a trained post-graduate student to observe your child for a 20 
minute period of class time. The teacher will then be contacted and asked to mail their completed 
questionnaires along with the signed permission form back to the researchers. 
 
Section 1: In the first section your child will have a 15 minute conversation with you. This 
conversation will be video recorded to so that the interaction can be observed by the researcher. We 
will code specific aspects of conversation used by your child in order to assess their conversation 
skills. 
 
Section 2: In the second section your child will listen to excerpts from conversations and answer 
some questions about them which should take around 10 minutes to complete. Participant error rates 
will be recorded. This will be used to estimate the ability of your child to detect aspects of language 
that don’t quite make sense. 
 
Section 3: In the third section your child will be administered an assessment of cognitive functioning 
in the form of four skills (Verbal Comprehension, Perceptual Reasoning, Working Memory, and 
Processing Speed) derived from ten core and five supplemental subtests which will take roughly 1.5 
hours to complete. Responses to these subtests designed to assess cognitive functioning in children 
will be recorded.  
Section 4: In the fourth section your child will be administered selected subtests of an assessment of 
neuropsychological development which includes sorting pictures of animals, listening to and 
responding to sets of words, reading analogue clocks, drawing, and responding to different shapes. 
Responses to these tasks designed to assess neuropsychological development in children will be 
recorded. This will take around 30 minutes to complete.  
 
Section 5: In the fifth section your child will be required to point to pictures of objects described by 
the researcher which should take around 20 minutes to complete. Reponses to this task will be 
recorded.  
 
Section 6: In the final task your child will be asked questions about comic strips and short paragraphs 
which will take around 10 minutes to complete.  Reponses to this task will be recorded.  
 
After the third task your child will be offered a 20 minute break along with a drink and a snack. They 
will also be allowed to ask for breaks between any of the other tasks. The entire procedure should not 
take longer than 3-4 hours to complete and is a one-off commitment. During this time we will also 
conduct a brief interview with you. The purpose of this interview is for us to gain a better 
understanding of your child’s behaviour. 
 
If your child is taking stimulant medication for ADHD, you will be asked not to give them their 
medication for 24 hours before you bring him/her to the university. This is standard practice in 
research with children who have ADHD as the medication effects their performance on some of the 
tasks. If you have any questions or concerns about this process we are happy to talk about it.  
Please be aware that you may decide not to take part in the project without any disadvantage to 
yourself of any kind. 
 
Demographic information such as gender, age, and ethnicity will also be recorded. 
This information will only be available to the student researchers, supervisors, and research assistants 
involved in the project.  
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You shall be informed should any clinically relevant information be discovered about your child 
throughout the study.   
The data collected will be securely stored in such a way that only those mentioned below will be able 
to gain access to it. Data obtained as a result of the research will be retained for at least 10 years in 
secure storage in compliance with the Health Information Privacy Code (1994). Any personal 
information held on the participants may be destroyed at the completion of the research even though 
the data derived from the research will, in most cases, be kept for much longer or possibly 
indefinitely.  
The results of the project may be published and will be available in the University of Otago Library 
(Dunedin, New Zealand) but every attempt will be made to preserve your anonymity.    
Any risk or discomfort involved 
Your child is unlikely to, but if they experience any discomfort (e.g., too hot, feeling tired) this will be 
addressed immediately. 
 
Withdrawal from the project 
 
Participation in this study is completely voluntary. You may withdraw from participation in the 
project at any time and without any penalty or discrimination. 
 
The name and contact details of the staff member responsible for the project and an invitation 
to contact that person over any matter associated with the project 
 
If you have any questions please feel free to contact either: 
Sid Wales (PhD candidate)       
 Department of Psychology                                                                                     
Telephone Number:- +64 27 671 2224 
Dr. Dione Healey (supervisor)       
 Department of Psychology                                                                                     
University Telephone Number:- +64 3 479 7620 
Dr. Mele Taumoepeau (supervisor)                   
 Department of Psychology                                            
 University Telephone Number:- +64 3 479 4029 
Dr. Ben Wheeler (host principal investigator) 
Dunedin School of Medicine, Health Sciences 
Telephone Number:- +64 3 470 9189 
 
Details of Any Reimbursement or Compensation Payable In The Event Of Harm; 
There is no cost in participating in this study. To thank you for your commitment to this study you 
will be reimbursed with a $40 petrol voucher and your child will receive a $20 Warehouse voucher. 
 
At your request, we can provide you with written feedback in the form of a report or letter regarding 
your child’s test scores, the behavioural scales completed by you and your child’s teacher, and the 
interview that we conduct with you during the evaluation session. 
This study has been approved by the University of Otago Human Ethics Committee. If you have any 
concerns about the ethical conduct of the research you may contact the Committee through the 
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Human Ethics Committee Administrator (ph +643479 8256 or gary.witte@otago.ac.nz). Any issues 
you raise will be treated in confidence and investigated and you will be informed of the outcome. 
 
























































[Reference Number: H17/018] 
 [17/02/17] 
 
BRAIN PROCESSES, UNDERSTANDING OTHER’S BELIEFS,  AND LANGUAGE USE IN 
CHILDREN WITH VARYING LEVELS OF INATTENTION, HYPERACTIVITY, AND 
IMPULSIVITY 
INFORMATION SHEET FOR TEACHERS 
You are being invited to take part in our study comparing specific brain processes, understanding of 
other’s beliefs, and language use in children with varying levels of attention, hyperactivity, and 
impulsivity. One of your students is included in this research project and the student’s parents have 
agreed to us contacting you to invite you to contribute to the study. Please read this information sheet 
carefully before deciding whether or not to participate.  If you have any questions at all we would be 
happy to discuss the study further with you. 
The nature and purpose of the research 
The purpose of this study is to investigate the relations between the specific brain processes, 
understanding of other’s beliefs, and language use in children with varying levels of attention, 
hyperactivity, and impulsivity. If specific links are found then it could lead to intervention strategies 
aimed at increasing children’s language ability. This project is being undertaken as part of the 
requirements for Sid Wales’ PhD. 
 
What type of participants are being sought? 
150 Children aged between 6-12 years who either meet the diagnostic criteria for ADHD or do not 
show any elevated levels of hyperactivity/impulsivity and inattention will be sought for this study. 
 
The procedure and how long it will take 
Your participation in this study will involve completing four questionnaires (ADHD-RS, CPC, 
BASC-3, and the School functioning Questionnaire) that relate to the identified child’s behaviour at 
school. It should take about half an hour to complete all four questionnaires. Furthermore, should you 
and the identified child’s parent/guardian consent, a trained post-graduate student will observe the 
child for a 20 minute period of a previously arranged class time. 
 
Use of data collected 
The data collected will be used solely for the purposes of this study. Your original responses to the 
questionnaires will be stored in a locked filing cabinet in a security-protected building within the 
Psychology Department of the University of Otago. The data will also be entered into a secure, 
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password-protected computer, but with no identifiable information such as names and addresses. The 
only people with access to the data will be the PhD candidate (Sid Wales) and his supervisors (Dr 
Dione Healey and Dr Mele Taumoepeau). 
Data obtained as a result of the research will be retained for at least 10 years in secure storage in 
compliance with the Health Information Privacy Code (1994). Any personal information held on the 
participants may be destroyed at the completion of the research even though the data derived from the 
research will, in most cases, be kept for much longer or possibly indefinitely.  
The results of the project may be published and will be available in the University of Otago Library 
(Dunedin, New Zealand) but every attempt will be made to preserve your anonymity.  You are most 
welcome to request that a copy of the results of the project be sent out to you on completion of the 
study.    
Reasonable precautions will be taken to protect and destroy data gathered by email (e.g., identifiable 
information will not be sent by email). However, the security of electronically transmitted information cannot 
be guaranteed.  Caution is advised in the electronic transmission of sensitive material.  
 
Withdrawal from the project 
Participation in this study is completely voluntary. You may withdraw from participation in the 
project at any time and without any penalty or discrimination. 
 
The name and contact details of the staff member responsible for the project and an invitation 
to contact that person over any matter associated with the project 
 
If you have any questions please feel free to contact either: 
Sid Wales (PhD candidate) 
Department of Psychology 
Telephone: +64 27 671 2224 
 
Dr. Dione Healey (supervisor) 
Department of Psychology 
University Telephone Number:- +64 3 479 7620 
Dr. Mele Taumoepeau (supervisor) 
Department of Psychology  
University Telephone Number:- +64 3 479 4029 
 
Dr. Ben Wheeler (host principal investigator) 
Dunedin School of Medicine, Health Sciences 
Telephone Number:- +64 3 470 9189 
 
 
This study has been approved by the University of Otago Human Ethics Committee. If you have any 
concerns about the ethical conduct of the research you may contact the Committee through the 
Human Ethics Committee Administrator (ph +643479 8256 or gary.witte@otago.ac.nz). Any issues 
you raise will be treated in confidence and investigated and you will be informed of the outcome. 
 













Appendix B: Ethical Consent and Ngai Tahu Consultation 
          6 March 2017 
Dr D Healey 
Department of Psychology 
Division of Sciences 
Union Place East/Leith Walk 
 
Dear Dr Healey, 
 
I am again writing to you concerning your proposal entitled “Executive function, theory of 
mind, and the pragmatics of language in children with varying levels of inattention,  
hyperactivity, and impulsivity”, Ethics Committee reference number H17/018. 
 
Thank you to Sid Wales for his e-mail of 1st March 2017 with response attached addressing 
the issues raised by the Committee. 
 
On the basis of this response, I am pleased to confirm that the proposal now has full ethical 
approval to proceed. 
 
The standard conditions of approval for all human research projects reviewed and approved 
by the Committee are the following: 
 
Conduct the research project strictly in accordance with the research proposal submitted and 
granted ethics approval, including any amendments required to be made to the proposal by 
the Human Research Ethics Committee. 
 
Inform the Human Research Ethics Committee immediately of anything which may warrant 
review of ethics approval of the research project, including: serious or unexpected adverse 
effects on participants; unforeseen events that might affect continued ethical acceptability of 
the project; and a written report about these matters must be submitted to the Academic 
Committees Office by no later than the next working day after recognition of an adverse 
occurrence/event. Please note that in cases of adverse events an incident report should also 










Advise the Committee in writing as soon as practicable if the research project is discontinued.  
 
Make no change to the project as approved in its entirety by the Committee, including any 
wording in any document approved as part of the project, without prior written approval of the 
Committee for any change. If you are applying for an amendment to your approved research,  






Approval is for up to three years from the date of this letter. If this project has not been 
completed within three years from the date of this letter, re-approval or an extension of 
approval must be requested. If the nature, consent, location, procedures or personnel of your 
approved application change, please advise me in writing. 
 
The Human Ethics Committee (Health) asks for a Final Report to be provided upon 





Mr Gary Witte 
Manager, Academic Committees 





















SCIENTIFIC PEER REVIEW: Letter to researcher to inform of results  
 
Date  15 March 2017  
 
Dear Dr Wheeler  
 
Re Scientific Peer Review  
 
Please find attached your peer review for the following project.  
 
Title: Executive function, theory of mind, and the pragmatics of language in children with varying 
levels of inattention, hyperactivity, and impulsivity  
 
Investigator: Dr Ben Wheeler  
Department: Women’s and Children’s Health  
 
Your project is considered to have satisfactory peer review in the light of the thorough review 




Chairperson, Scientific Peer Review Committee, 
Department of Women’s and Children’s Health 
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Appendix C: Assessed aspects of the pragmatic protocol (Prutting & Kirchner, 1987) 
Verbal aspects 
1. Speech acts 
1. Speech act pair analysis – The ability to play both the role of listener and speaker appropriate to the 
context. 
2. Variety of speech acts – The variety of speech acts in terms of what the individual can do with 
language such as comment, assert, request, promise, etc.  
2. Topic 
3. Selection – The selection of a topic appropriate to the relevant aspects of the context. 
4. Introduction – Introduction of a new topic to the conversation. 
5. Maintenance – Coherent maintenance of a topic within the conversation.  
6. Change – Topic change within the conversation.  
3. Turn Taking 
7. Initiation – The initiation of speech acts. 
8. Response - Responding to speech acts in a listener’s role. 
9. Repair/revision – The ability to repair the conversation when a breakdown occurs or the ability to 
ask for a repair if a misunderstanding has occurred.  
10. Pause time – Pause time after a question or between sentences is of appropriate length. 
11. Interruption/overlap – Interruptions between the speaker and the listener or two people talking at 
once. 
12. Feedback to speaker – behaviours (verbal or nonverbal) which provide the speaker with feedback 
such as "yeah" or "really" or head nods etc. 
13. Adjacency – Utterances occur immediately after the partner's utterance. 
14. Contingency – Utterances have the same topic and add information to the preceding utterance. 
15. Quantity/conciseness – Utterances provide an appropriate level of information (not too much or too 
little). 
4. Lexical Selection/use across speech acts 
16. Specificity/accuracy – Lexical items used are of best fit to the utterance. 
17. Cohesion – The unity and connectedness of the lexical components of the utterance. 
5. Stylistic variations 
18. The varying of communicative style – Adaptations used by the speaker under various dyadic 
conditions (e.g. changes in syntax, politeness, vocal quality etc.). 
Paralinguistic aspects 
6. Intelligibility and prosodics 
19. Intelligibility – How well the utterances are understood. 
20. Vocal intensity – The volume of the utterances. 
21. Vocal quality – the resonance and/or laryngeal characteristics of the utterance. 
22. Prosody – The intonations and stress patterns of the utterances (e.g. loudness, pitch, and duration). 
23. Fluency – The smoothness and consistency of the utterances. 
Nonverbal aspects 






24. Physical proximity – How far the listener and speaker sit/stand away from each other. 
25. Physical contacts – The number of, and placements of physical contacts between the listener and 
speaker. 
26. Body posture – Is the individual leaning forward, slouching etc. 
27. Foot/leg and hand/arm movements – Any movement of the feet/legs or hands/arms (e.g. touching 
self or moving and object). 
28. Gestures – Any movements which help convey or replace verbal information. 
29. Facial expressions – Positive, negative, or neutral facial expressions. 
30. Eye gaze – Directly looking at partners face. 
 
 
 
 
 
 
